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ABSTRACT: One of the teaching learning purposes of schooling is the social and
psychological development of a child. Every field of today’s life is a slave of technology,
which is in the state of flux. The role of physics is dominated of all other subjects in the
school. Motivation of “doing” is important than simply acquiring knowledge. Physics suite
is a set of strategies which enables the students ‘to learn to do’ in real life and enables
them to be a socially active member of a society as well as psychologically sound
personality. Main objective of the study was to examine the understanding of the learners
taught by physics suite at secondary level in Pakistan. A null hypothesis “there is no
significant difference between the mean scores of pupils taught with physics suite and
those with traditional method”. Post-test only equivalent group design was used for the
collection of data. A group of 40 students was observed, as experimental and control group
comprising 20 students each. After six weeks data was collected through post test and
analyzed using t test. Significant difference was found between the mean scores of
experimental and control groups and the null hypothesis was rejected.
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Introduction: All over the world learning and teaching physics in secondary schools is perceived one of the most
difficult jobs (Colletti, 2010; Monk & Osborne, 2000). Cobern (1994) states that often well educated persons know
little science. Till now teacher in secondary schools used very little resources and there is no link of physics topics to
the real life (Ramma, Dindyal, Tan & Cyparsade, 2006). Even the inherent hurdles in its teaching, physics teachers
have to do their best to make physics students understand the concepts in textbook (Lawrenz, Wood, Kirchhoff&
Kim, 2009).
Over the whole year if the teacher comes in the classroom with same type of strategies, planning, resources,
questions, and evaluation techniques then it becomes boring for the learners. In such conditions learners are not only
unable to understand and apply science concepts, but they are also not able to understand the purpose of science in
the school curriculum and are regrettably shying away. This also badly affects their social, emotional and
psychological domains. To overcome these deficiencies, it is very important to try innovative strategies in the
teaching and learning of physics. One of these is the intention of bringing variety to the classroom practices both for
the benefit of the teacher and the learners (Cyparsade, Moheeput, & Caroopunnen, 2009).
Learners always need to be focused and engaged in different learning activities during teaching and learning
process. It is also necessary to help learners internalize certain abstract concepts through the engagement of more
than one sense at the same time (Sharma, 2006). Research studies found that learners worldwide are less at ease with
physics concepts than other science subjects because more abstract concepts are to be found in physics than
elsewhere. The subject of Physics is actually the master of scientific knowledge (Colletti, 2010). Thus the learning
of physics concepts demands more concretisation.
Physics suite includes instructional methods that are based on, assessed by and validated through research on the
teaching and learning of physics (Hake, 1998). These are interactive methods in which students are involved in their
own learning more deeply and more intensely than does traditional method. Widely cited analysis of test data from
thousands of students in dozens of courses have indicated that the superior effectiveness of active-learning
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instruction in physics (“interactive engagement”) in comparison to traditional, lecture-based methods. Cooperative
learning approach is one of the active learning methods in physics suite which deals with “working in groups”. In
cooperative learning students are organized in small groups and acquire knowledge through discussion which
promotes team work in real life. Working in groups in the classroom also promotes students interaction, sense of
belongingness reduces absenteeism, shyness and encourages social interaction. Research has shown that groups
frequently devise more and better solution of the learning problem than more knowledgeable person and also
learning together in groups provides students an opportunity to teach each other and learn from each other (Barkley
et al, 2005).
The present study was aimed at investigating the understanding of physics at secondary level through pedagogical
strategy of cooperative learning-“the jigsaw” based on social and psychological analyses by Aronson (1978, 2002).
This structured cooperative strategy has the potential to avoid many of the problems of other forms of the learning in
groups.
Procedure of jigsaw strategy: Aronson (2002) stated that in jigsaw method the lesson is divided into equal parts,
which is also called as main theme and sub theme. The numbers are equal to number of students in the class. The
students are organized in to heterogeneous groups called jigsaw or parent groups containing 4 students each (it
depends on the size of the class). Every student is allotted number e.g. 1,2, 3 and 4. Then every student in each
group having the same number assigned the same subtopic and is called the “expert”. Students then rearrange
forming expert groups. Students in these expert groups discuss the main points of their segments and rehearse the
presentations they will make to their jigsaw groups. After given time expert come back to their parent groups. Each
member of the expert group should have sufficient command on the topic, so that he or she can easily convey the
information to the home group and present their work with the entire class. It may be in the form of oral
presentation, written graphics or a quiz. Each member of the group is responsible for the success of whole group.
Group members are not fixed for a particular group but every day replacing is must. Teacher should move around
the class to help the needy students to understand the material, and give some incentive on doing best work.
Example:
Topic: parts of plant
Segments: root, stem, branch, leaves.
Number of students=16
Number of groups=4
Number allotted=1,2,3,4
Jigsaw groups/home group
Expert group
Group one Group Two Group Three Group Four
Root(1) Root (1) Root (1) Root (1)
Stem (2) Stem (2) Stem (2) Stem (2)
Branch (3) Branch (3) Branch(3) Branch (3)
Leaves (4) Leaves (4) Leaves (4) Leaves (4)
Group One Group Two Group Three Group Four
Root (1) Stem (2) Branch (3) Leaves (4)
Root (1) Stem (2) Branch (3) Leaves (4)
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Role of teacher in jigsaw class: Aronson (2000-2008) explains that teacher’s primary role in jigsaw classroom is to
choose learning material, break up the material according to number of students , structure the groups, explain the
responsibilities of group members , provide an environment conducive for this type of work, monitor group work,
and assist students in summarizing, synthesizing, and integrating material. It is also important that the teacher model
and explain effectively the jigsaw before involving students in this type of teaching strategy (Smith, 2001)
Objectives of the study:
1. To observe the social and psychological change in the students by applying jigsaw cooperative learning
strategy.
2. To explore the academic achievements of control and experimental groups.
Results of many recent studies (Johnson & Johnson, 2005, 2006; Bertucci, Conte, Johnson, & Johnson, 2010) have
shown that in cooperative learning situations, the students provide more social support both personally and
academically. For this purpose null hypothesis “there is no significant difference between the mean scores of control
and experiment groups of students learning physics”, was tested.
Background of the study: When entering in 9th class, students feel difficulties in understanding abstract concept of
physics in Pakistani schools because most of the students come from villages. They are poor reader and slow thinker
and have trouble creating for their group. They are socially weak and feel shy while talking to other. On the other
hand, students belong to cities also unable to internalize the physics rules and concepts. In such circumstances it is
important to use new ways of teaching and learning. Jigsaw was introduced and implemented on 9th class students.
Procedure of the study
Population and Sample: All the students learning physics constituted the population of the study. Forty students of
9th class learning physics from government high school Nowshera comprised the sample of the study.
Design: Post test only Equivalent Group Design was used to identify the effect of jigsaw strategy on the
performance 9th class students learning physics in Govt. high school Nowshera (Pakistan). Forty students were
randomly divided into two heterogeneous groups. For the purpose of investigating effectiveness of the strategy the
groups were called experimental and control groups. Control group was taught traditionally while experimental
group was exposed to the intervention.
Method and procedure for intervention: From the physics Text Book teacher planned the lesson selecting first
two chapters in the light of jigsaw strategy for six weeks experimental period. A day before for the period of 45
minutes he assigned the segmented topic to the relevant student. Before the starting of experiment he also explained
the aims and procedure of the strategy to the students. Twenty students were divided in to 5 groups each with 4
participants. Control group was taught by traditional method by another teacher the same chapters for the same time
and duration. While students were working in groups teacher was moving round the class to help them and to note
their behavioral changes according to teacher log. At the end of intervention period a hundred items true, false test
was administered to both the groups.
The collected data from the test scores was analyzed by applying t-test for the comparison purpose, and teacher log
was analyzed qualitatively.
Result and discussion: When analyzed by applying t-test the t value was found to be 3.o7 which is greater than
table value at 0.05 levels and the null hypothesis was rejected. Finding of this study is parallax with previous
researches revealing that jigsaw cooperative learning has positive effects on students’ affective attributes and
Root (1) Stem (2) Branch (3) Leaves (4)
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attitudes and raised academic achievement (Cai, 1997; Sarıtaş, 1998; Ernst and Byra, 1998; Dyson, 2001; Dyson,
2002). It was also found by (Koseoglu, 2010) that jigsaw technique raised the academic achievement of the students.
Results from teacher log: It was observed that positive attitude of the learners gradually increased towards physics
learning. Students, who in the beginning looked lazy, became more active, cooperative, communicative, and social.
Psychologically, it was observed that their self-confidence and self-esteem boosted up which was the main objective
of the study. Students, who were not motivated when entered physics class and tried to sit on back benches, were
ready to do the work in first attempt. These findings are in line with findings reported in the similar studies (Bourner
et al., 2001; Mills, 2003; Ulmer & Cramer, 2005). This method lets students be more active, increases self
confidence, provides interaction and cooperation, It also enhances learning. Jigsaw allows students to actively
participate in learning (Sahin, 2010). Badawi (2008) attempted to investigate a significant effect for the students’
affective aspects such as self-concept, their value, and motivation of jigsaw ii group. Working in small groups,
Bayraktar (2011) argues, increases academic achievement, self-esteem and critical thinking skills. Students help
each other improve their communication and problem solving ability.
Some difficulties faced during the experiment: Time management and formation of groups were the basic
constrains faced by the teacher in the beginning. Students were also in trouble in understanding the process.
However, at the end they were ready to use this activity in other subjects also. On the part of teacher, lesson plan
was a difficult and an industrious activity. Same was pointed out by (Maftie, 2011) in jigsaw group activities, time
budget of the class is affected by communicating the individual or group workload, formation of groups, distribution
of teaching aids, and work sheets. Lesson preparation for the group activity demands more energy from teacher to
prepare well devised strategy.
Conclusion: In the light of the findings of this study and other supported researches it was concluded that jigsaw
cooperative strategy under the umbrella of physics suite is an effective practical and developmental strategies. From
the students point of view it should be implemented for the other subjects as well.
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